In the coastal South region of Cameroon, 26.000 ha of land once covered by forest is doomed by the development of a significant infrastructure: the Kribi Agro-Industrial and Urban Port Complex. Important earthwork was undertaken to set-up this "structuring project" which is presented as the ultimate propeller for the industrialization of the entire Central Africa region. This paper is the first of a series aiming to use pixel-based digital image differencing to determine the footprint of the Kribi Agro-Industrial and Urban Port Complex at its present stage of development. Hopefully it triggers sound decisions and awareness on the fate of this biome, part of the Congo Rainforest.
Introduction
Building new harbors is a trending in Africa. Mostly financed and built by China as a part of the implementation of its 21st Century Maritime Silk Road strategy also referred to as the Belt and Road [1] , these new infrastructures all ambition to become regional hubs. Are cited El Hamdania (Algeria), Doraleh (Djibouti), Bagamoyo (Tanzania), Lamu (Kenya), Maputo (Mozambique), N'Diago (Mau-Open Access Library Journal the Kribi multi-layered project are still being widely debated, little emphasis had been made on the environmental footprint of this endeavor. That is precisely the focus of this paper.
Since 2010, in the Coastal South region of Cameroon, the land west of the Lobé River (once covered by a very dense and diverse tropical rainforest) has been dedicated to the development of a large coastal agro-industrial and urban port complex also known as the Kribi Deep-Water Harbor, herein KDWH [2] .
Long before its implementation, disagreements on the prioritization [3] [4] and the viability of this project were voiced, its sustainability questioned, the environmental damages and their adverse effects on the indigenous communities raised. After these concerns were presumably dealt with or swept aside, the fate of this ecosystem was sealed. On December 27th, 2010, earthworks started resulting in the first 60 ha of land been deforested for the phase 1 of the KDWH.
This project needs to be understood in relation to a specific legal, political and economic environment where no discussion on the proto-biome is deemed necessary, the capture of alterations neglected, progressions or regressions not recorded, withhold or lack of quantitative and reliable information prevalent, infringements and unaccountability recurrent, the reconciliation of sustainability with economic growth not well understood or valued [5] , drifts not decried. This paper aims to use remote sensing capabilities and GIS spatial analysis functionalities to accurately assess damages and the ecological footprint of this project during its execution for a better environmental management of this ecosystem.
The Kribi Agro-Industrial Port and Urban Complex Project
The area covered by this study is in the Kribi I subdivision, Ocean division of the 
Cameroon's Land Cover Change Related Works
Change detection consists of identifying land cover changes by observing a geographic area over a period. Land cover refers to the physical and biological cover over the surface land, including water, vegetation, bare soils and or artificial structures [11] .
With the increased awareness of the earth's biosphere degradation, assessing the impact and footprint of human activities via satellite imagery has become a common practice since the seventies. [17] . Also, in accordance with these global concerns, numerous studies using satellite imagery have been conducted to check the wellbeing of some of Cameroon's ecosystem [18] - [25] . Beside these, there is the often-cited Interactive Forestry Atlas of Cameroon [26] . Although these studies look numerous, they all tend to be generic and scale-dependent. They treat the southern Cameroon's forest broadly, and rarely focus on specific target.
This essay is based on the goals and methods of The Interactive Map of Hansen et al. [27] which using satellites imagery and based on canopy reflectance had successfully mapped forest loss and gain from 2001 to 2015 in our AOI, year by year, for the established period. It differs from the cited work which failed to capture the important change that had occurred on the ocean surface. The singularity of the Kribi deep-water harbor project is that it implies forest change and ocean change thus land cover change. This article is, therefore, the first of his kind to be conducted on this specific hotspot and, on this subject in Cameroon.
Data Sources
Remote sensing images have become the most efficient way of assessing land cover change. The main data source for this paper is Landsat images from NASA-USGS. Due to its free online availability and large historical archive, Landsat data offer a unique series of temporal observations of the Earth's surface For the same reason, it is recommended to use cloud free images and that bi-temporal images be of near anniversary dates so that seasonal variation in Coordinate on the WGS 84 reference system. However, even with these precautions minor inconsistencies between images are not excluded [30] .
Processing of Images for Change Detection
There are four sequential objectives to Change detection: detecting if a change has occurred, identifying the nature of change, measuring the aerial extent of change, and assessing the spatial pattern of change [31] . The choice of the change detection methodologies and techniques that can be used to achieve these objectives depends on viewpoints since each of them has merits and prob- This method only provides change/non-change information. The threshold choice is highly subjective and scene-dependent for binary segmentation. A lower threshold proved efficient in capturing minimal change whereas a higher threshold highlights critical damage. Taking in account that remote-sensing-based detection of forest degradation is difficult and subtle degradation signals not being easy to detect, many studies focused on canopy change uses a lower threshold of 5% to 20% [32] . Although trace of the damage may be for the extraction of the surfaces that have changed during the construction of the Kribi deep water Harbor, the highlight raster classes were converted into shapefile.
-Artefacts removal:
The artefacts removal process was conducted manually to removed return of change caused by the presence of some residuals clouds -Ground verification:
In lieu of ground verification, higher resolution imagery from Google Earth was used as an alternative.
The Footprint of the Kribi Deep Water Habour
Using the spatial statistic tools, between 2007 and 2015, on the 24,786 hectares of the AOI, reflectance was unchanged on 17,717 hectares (71%). 6732 hectares Open Access Library Journal 
Discussion and Limitations
Despite its coarse-resolution, the synoptic view and spectral signatures capabili- 
Conclusions
The pixel-comparison of 2007/2015 Landsat 7 ETM images has permitted the detection and delineation of a major land-cover change in the Cameroon's coastal area were the Kribi Deep Water Harbor Project, is being developed.
When conducting this study, the goal was not to detect the "natural" land cover change due to forest decline or regrow, but rather to seize the significant land cover change. Resorting to a higher threshold (35%) has made that possible. Open Access Library Journal This case study demonstrates how satellites imagery can be used to investigate a remote or difficult-to-access land condition effectively and efficiently. Similar efforts should be conducted across Cameroon whenever concerns of environmental stress are signaled to provide a better understanding of the magnitudes and patterns of changes taking place.
The Kribi Agro-industrial Port and urban Complex is a ground up non-colonial harbour endeavor. Despite the nepotism associated with its realization, it will likely redefine and redraw all the patterns of its service region and profoundly influence its spatial perimeter of influence. This study is a partial assessment of the environmental cost of this endeavor. Hopefully the KDWH does not duplicate Douala's cadastral and environmental problems [33] .
Apparently blocked by a tough battle for its control [34] , six years after its first stone was laid, three years after the completion of the quay, on March 2 nd , 2018, with the docked of the first commercial ship the CMA CGM BIANCA flying the flag of Malta, and coming from Asia, the KDWH officially starts its operational activities. Since it is the most important project of the last fifty years in Cameroon, the KDWH requires a constant follow up at all levels for a better sustainability.
